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Abstract 
Students choose subjects in secondary schools that can be major determinants for their future educational career. This paper 
systematically reviews the literature on the effect of secondary school course-taking on educational outcomes in secondary and 
tertiary institutions. The findings of the review and the meta analysis suggest that course-taking predicts a number of educational 
outcomes such as further course-taking in secondary school, tertiary course-taking, and secondary school grades. However, these 
effects could not be easily disentangled from the diversity of factors, such as ethnicity, socioeconomic status (SES) and prior 
achievement that are co-correlated with course-taking and its outcomes.  
© 2010 Elsevier Ltd. 
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1. Theoretical background 
The subjects that students take in secondary schools can be major determinants for their future educational career. 
Consequently the reasons predicting course-taking patterns, and the consequences of those patterns, have been the 
focus of a significant amount of international research. This research suggests that factors including gender, 
ethnicity, early educational achievement, socioeconomic status (SES) and institutional characteristics may affect 
course-taking patterns.  It has also been suggested that those patterns affect students’ achievements, further course-
taking  in secondary schools, enrolment in higher education and labour market outcomes (Bishop & Mane, 2005; 
Chiang, 1996; Gamoran & Hannigan, 2000; Lamb & Ball, 1998; Leow, Marcus, Zanutto, & Boruch, 2004; 
Levesque & Hudson, 2003; Miller, Allensworth, & Kockanek, 2002; Quinn, 1994; Wingard, 1991). However, 
Gamoran (1987) noted the difficulty of disentangling tracking and course-taking, which are highly correlated in 
mathematics and science (and both track and course-taking are strongly correlated with ability, SES, and other 
factors). Some researchers have also conceptualised tracks as ‘sociocurricular positions’ that may emerge even in 
the absence of formal tracking (Friedkin & Thomas, 1997; Heck, Price, & Thomas).  
Achievement is the principal investigated outcome of course-taking research (Finn, Gerber, & Wang, 2002). It has 
now become axiomatic that course-taking, and in particular advanced course-taking, leads to higher achievement 
(Lee, 1993). The link between course taking and achievement has been demonstrated for several types of 
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achievement measures, including achievement growth, during secondary education (Gamoran & Hannigan, 2000; 
McLure, 1998; Wang & Goldschmidt, 1999). Other investigated outcomes of course-taking  include placement in 
senior classes (Oakes, 1992; Schneider, Swanson, & Riegle-Crumb, 1998; Stevenson, 1994), access to further 
education (Sebring, 1987), and post-secondary outcomes such as the choice of college major (Maple & Stage, 1991; 
Ware & Lee, 1988) and college achievement and career choice (Marion & Coladarci, 1993). Courses that lead to 
those outcomes have been termed “stepping-stone” or “gatekeeper” courses, and are recognised as critical 
timepoints or springboards to success in secondary school, post-secondary education and the labour market (Atanda, 
1999). The United States government white paper Mathematics Equals Opportunity, reviewed data from several 
sources to conclude that mathematics was a key gatekeeper course (Riley, 1997). Moreover, it has been suggested 
that the extent of advanced coursework in a subject may be more important than just the total amount of coursework 
(Gamoran, 1986; Riley, 1997; Smith & Lee, 1996).  
Riley (1997) noted that the impact of taking mathematics was stronger among minority and low-income students. 
However several factors reduce the chances of those particular groups grasping the opportunity to engage with this 
subject.  Research indicates that these students are often less likely to choose advanced mathematics or science 
courses (Horn, 1990). Further, neither advanced nor gatekeeper courses, such as mathematics, are equally available 
as different curricula are offered among schools in public, private, religious or secular sectors (Ayalon & Yogev, 
1996; Fullarton & Ainley, 2000; Lee & Bryk, 1988). Advanced courses are less likely to be offered in schools with 
lower-income and higher-minority populations (Spade, Columba, & Vanfossen, 1997), and students in those groups 
are also less likely to be offered advice (Lee & Bryk, 1988). Thus course-taking inequalities are multiplied for 
groups of low advantage (Jones, 1987). 
The present study focuses on the outcomes of course-taking (i.e. the content of the studies) for individuals rather 
than on the organisational aspect of student grouping by levels, therefore studies that have been included in the 
systematic review focus on subject choices and course-taking only. Literature on student grouping and tracking is 
included in the theoretical parts of the review but only to provide the appropriate context to the study. 
2. Methods 
2.1. Methodological approach 
The plethora of research reports available on course-taking was a major challenge. This was particularly so 
because the objective of the review was to identify with some specificity how taking a certain subject course impacts 
future outcomes, provided that other factors affecting those outcomes are controlled. Taking as unbiased an 
approach as possible was also desirable. The use of the same survey data for a large number of studies was another 
major challenge as without putting in place robust inclusion/exclusion criteria, those datasets were likely to bias the 
outcomes of this review. Moreover, despite the large number of research reports available online only a few 
provided information central to the focus of this review (Hoffer, 1995; Madigan, 1997), and information in other 
technical reports or discussion papers was duplicated in peer-reviewed journal articles, for example (Bryk & Thum, 
1989a, 1989b). Thus the method used in this review is based on the method of systematic review (Boaz, Ashby, & 
Young, 2002; Kitchenham, 2004) although aspects of realist synthesis (Pawson, Greenhalgh, Harvey, & Walshe, 
2004) are also included. This approach enables the use of a robust publication search strategy to minimise major 
biases and generate data for a meta-analysis, as well as a conceptual framework which includes empirical 
information from studies that did not provide data modifiable to effect sizes.  
2.2. Data surces and srategy 
The researchers for the present study undertook a systematic search of the following electronic bibliographic 
databases which were deemed to cover most of the relevant literature on the topic of the present review: Ovid 
interface: “ERIC”, “PsycINFO” and “Journals@Ovid”; EBSCO interface: “Academic Search Premier” and 
“Psychology & Behavioural Sciences Collection”; ProQuest interface: 27 bibliographic databases including 
“ProQuest Dissertations and Theses” and “ProQuest Education Journals”; and  JSTOR. 
The search string used on these databases was determined iteratively to maximise the relevance of the returned 
results. The following search string was used (the asterisk for truncation denotes zero or any number of following 
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characters): (secondary or tertiary or school* or universit* or college*) AND (course selection OR course choice OR 
course taking OR subject selection OR subject choice OR subject taking) AND (enrolment OR completion OR 
retention OR graduation OR attainment OR achievement OR performance OR grade* OR GPA OR gatekeeper). 
The search results yielded 412 research reports (articles and dissertations).   
The final number of studies selected (18 in total) was far smaller than anticipated or desired. Hence, using those 
references already identified in the literature search we found 50 articles that were broadly relevant to the review, of 
which eight met the final selection criteria, so a total of 26 articles were included in the meta analysis. 
2.3. Data analysis  
The independent variable was course-taking (of a particular subject, at a particular educational level). This was 
defined for the meta-analysis as taking a course that others did not take. Course-taking therefore reflected moving up 
a scale from nothing to n courses, with greater opportunity to gain knowledge. For example, if a student takes a 
subject course or chooses a type of major e.g. biology, they are taking more biology than a student who does not. 
The paucity of studies resulted in having to group course-taking from all secondary grades/years. The subjects of 
the courses were clustered based on common groupings identified in the reviewed studies. The groups were (1) 
mathematics/science, including mathematics, physical and biological sciences, engineering and medicine, (2) 
humanities, including English, other languages, religious studies and social sciences, (3) law/commerce, also 
including business and economics. The dependent variables were: further course taking in school or university; 
achievement (e.g. GPA, SAT etc); Completion of secondary schooling; and enrolment in tertiary education. Effect 
sizes were calculated for the data extracted from the studies using Cohen’s d coefficient (Lipsey & Wilson, 2001). 
3. Results 
In total, eight groups of studies were eligible for the meta-analysis. In a number of studies the specific n used in 
the data analysis was not reported. Where this occurred, the text was used to determine the most relevant value of n 
reported in the study. Where there was no mention of sample size e.g. McDermott (1997), the full sample size of the 
survey from which the data were sourced was used. The results of the meta-analysis are presented in Table 4.2. 
The meta-analysis was restricted by the number of studies with eligible data, however insights can still be gained 
from the results. The strength of the outcomes as measured by the effect sizes was reasonably consistent, with means 
ranging from 0.18 (effect on secondary completion, controlled for background, for population of both genders) to 
0.67 (effect on tertiary course-taking , controlled for background variables, for females only). Recommendations for 
Cohen’s d effect size are: 0.2 = small, 0.5 = medium, and 0.8 = large (Lipsey & Wilson, 2001). Accordingly, the 
observed effects would be described as low to medium. The largest effect sizes were found for further course-taking 
outcomes at secondary level (mean of 0.50 from 14 effect sizes and two studies) or tertiary level (mean 0.29 to 0.67 
depending on population and specificity).  
For most groups the confidence interval exceeded the effect size, and thus those estimates were not robust. This 
was due in part to the small dataset. In contrast, a robust result was found for the effect of course-taking on 
achievement (as measured by test scores or GPA), uncontrolled for background variables, for a population of both 
genders. The mean effect size was 0.24 with a narrow confidence interval, and the estimate came from 29 effect 
sizes and six studies. This clear effect was consistent over a range of achievement measures, which in itself also 
supported our grouping procedure. For that group, achievement included secondary school cumulative GPA 
(McDermott, 1997), scores from tests administered as part of surveys (Jones, Davenport, Bryson, Bekhuis, & Zwick, 
1986; Lee & Bryk, 1988; Leow et al., 2004; McShea, 1994), and scores from tertiary entrance exams (Sebring, 
1987). 
Table 2. Meta-analysis results for the outcomes of secondary course-taking 
Outcome of Secondary Science 
Course-taking  Specificity
1 Sex Mean ES 95%CI (95%) Significance
2 No. of Studies 
(No. of ES) 
Secondary course-taking  No F&M 0.50 (0.20 – 0.80) 0/0 2 (14) 
Secondary completion Yes F&M 0.18 (-0.18 - 0.54) 1/3 2 (3) 
3404  Boaz Shulruf et al. / Procedia Social and Behavioral Sciences 2 (2010) 3401–3406 
Tertiary enrolment Yes F&M 0.21 (0.04 - 0.39) 3/6 2 (6) 
No F 0.29 (0.20 - 0.38) 1 /2 2 (5) 
Yes F&M 0.51 (0.30 - 0.72) 16/28 3 (28) 
Yes F 0.67 (0.32 - 1.02) 13/18 3 (18) 
 
Tertiary course-taking 
 
Yes M 0.39 (0.14 - 0.64) 9/18 3 (18) 
Achievement No F&M 0.24 (0.17 – 0.32) 7/7 6 (29) 
1 Yes = Gender, ethnicity, SES, and prior achievement used as controlling variables, No = None used. 
2 Number of effect sizes with P < 0.05 / Number of significance tests. 
4. Discussion 
Numerous studies cover the topic of course-taking but only 26 studies met the criteria of the selective search. As a 
whole, the present review identified some impacts of course-taking on educational achievements. Course-taking was 
consistently and strongly linked to further course-taking, completion of high school, enrolment in tertiary 
institutions and further course-taking there. The most consistent association was that of course-taking  with 
achievement, grouped from secondary and tertiary institutions and the intersection between them, i.e. college 
entrance exams, and this was evident even internationally Leow et al. (2004). 
What is observable is a shift in focus in some recent studies from course-taking to opportunities to learn 
(Schneider et al., 1998; Stevenson, 1994; Wang & Goldschmidt, 2003). Sequences are seen as something of a 
compromised measure of course-taking between individual subjects on one hand and programmes/tracks on the 
other. Differential learning opportunities or offerings provided by schools play a substantial role in structuring the 
social distribution of achievement (Garet & DeLany, 1988; Lee & Bryk, 1988; Wang & Goldschmidt, 1999, 2003). 
Students appear to be drawn into ‘course sequences’ or ‘pathways’ predominantly by the conventional 
predetermining (often co-correlated) factors of gender, ethnicity, SES and prior achievement. Students stratify into 
courses at different levels, for example by taking advanced mathematics. Those pathways lead these students to 
further advanced course-taking within secondary school and therefore gaining higher achievement outcomes 
(Stevenson, 1994). Subsequently, advanced pathways are linked with high school completion and access to 
postsecondary education (Schneider et al., 1998). The chances of moving up or down in the high school course 
sequence (e.g. from remedial mathematics to advanced mathematics, or vice versa) are minimal, however students 
who make a non-routine change of schools are more likely to drop down in the sequence (Stevenson, 1994). 
Much can be learned from the reviewed studies, but almost all of what we know about course-taking is 15 years 
old. There is still a dependence on U.S. research comprising longitudinal studies from the 1980s, even in this second 
millennium (Bishop & Mane, 2005; Trusty, 2002) . It appears that contemporary relevance has been sacrificed for 
the advantages of using data from longitudinal studies with large sample sizes and established external validity. 
Hence it is suggested that contemporary case studies would have much to offer in order to balance this issue.  
In conclusion, this review corroborates the findings established by previous course-taking literature. Course-
taking has wide-ranging outcomes in secondary and tertiary institutions, and principal among them is achievement. 
Although those links have been well demonstrated in the 1980s, a decade of increased advanced course-taking in the 
U.S., there is a paucity of more recent research. Moreoever, given that advanced course-taking has apparently not 
led to an increased rate of tertiary completion suggests that it may be time to re-evaluate the old axioms with new 
empirical evidence, to elucidate to what extent they may be received wisdom. Innumerable studies cover the topic of 
course-taking in some way, but few have met the criteria for this review. Even fewer had data that were able to be 
synthesised for the purposes of meta-analysis. Further systematic reviews or meta-analyses could adapt a broader 
approach to study selection and data synthesis than the one we used to incorporate and integrate more of the recent 
research on course-taking.  Alternatively, restricting the focus to a single outcome, such as achievement, would 
allow easier synthesis of the research and might allow some review of changes in course-taking from the last three 
to four decades. 
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